We have elaborated experimental schemes for the precise determination of electronic and nuclear magnetic moments by laser-microwave double-resonance spectroscopy of highly charged ions confined in a Penning trap [1, 2] . Spectroscopic properties of highly charged ions contain valuable information both about atomic and nuclear properties of these systems and open new ways to access fundamental quantities [3, 4] . Experimental approaches to precision spectroscopy especially of forbidden transitions are manifold with novel methods under implementation which also build a bridge between optical and microwave spectroscopy [5, 6, 7] . In doing so, they allow experimental links between transition frequencies and both electronic and nuclear magnetic moments of these ions.
The principle of the laser-microwave double resonance technique is to use fluorescence light from an optical hyperfine transition as a probe both for the laser excitation of the hyperfine transition and for the microwave excitation between corresponding Zeeman sublevels. An example of such a scheme (here: the 209 Bi 82+ ion) is depicted in figure 1 : after an initial population of a selected Zeeman sublevel (left), the optical transition between different F -levels is used as a probe for a MW-transition between Zeeman sublevels (right). The energy of the microwave transitions directly yields the total magnetic moment (g Ffactor) of the ion in that F state. From two such magnetic moments belonging to different quantum numbers F , both the bound electron magnetic moment as given by its electronic g-factor g J and the nuclear g-factor g I of the ion can be expressed independently in terms of experimentally obtained values [1] . Such a measurement of atomic g Ffactors on the ppb level of accuracy allows a simultaneous and independent determination of the electronic g J -factor and the nuclear g I -factor on the ppb and ppm levels of accuracy, respectively. For the first time, precise values for nuclear magnetic moments can be inferred without the use of diamagnetic corrections, which currently limit the obtainably accuracy substantially. At the same time, diamagnetic shielding effects can for the first time be quantified in a spectroscopic measurement. This information may be used to benchmark corresponding theories. It furthermore allows stringent tests of theoretical values for g-factors as calculated in the framework of quantum electrodynamics of bound states in extreme electromagnetic fields.
To this end, a 7 Tesla superconducting magnet with a Penning trap designed for such spectroscopy has been set up in the framework of the HITRAP project. Decelerated highly-charged ions will be captured and confined in the Penning trap for spectroscopic studies nearly at rest. such a measurement. The trap components have been built and will be assembled and installed soon. Components for offline-tests on the fine structure of 40 Ar 13+ ions have been designed and partially been built. Cyro-electronics for ion manipulation and detection are currently being built. A test setup for the characterization of such cryo-components has been set up and will be put into operation soon.
